
cellular and PeS system design to statistically represent a typical user's behavior. This
numbc..~ is bued on signirlcant experimental testing.

Link budects of SDARS systems often assume very low IIntenna noise lemJX:ratures (e.g.
125 degrees Kelvin claimed by Primospoore). It is clear that. to achieve low noisc
temperatures such as this. the SOARS antenna must avoid "looking'· at the horizon and at
warm buildinls and other vchicles existing in urban and on-road environments. An
additional isolation of 6 dB for an assumed 12 foot palb from a tnmk-mounted SDARS
antenna to a pedestrian on the sidewalk may permit such II low antenna noise temperature.
If the isolation were actually 0 dB. as claimed in the Primo8phere Opposition. such a low
antenna temperature would clearly not be possible. and the noise floor of the SDARS
system would rise by at least 2 dB. For the djscus~ionshcre. we will very conservatively
assume no main~bewn isolation. but accept a resulting rise in noise floor of 2 dB from
Primospherc's figures.

The statistical polarization isolation betw~n any two antennas with random poJari7..ation
orientations is 3 dB~ !llatistically, the transmitter radiates half its energy intu it polarization
orthogonal to the receiving antenna. Whilel WCS and SOARS nominally usc linear and
circular polarizations, respectively, the random handset orientation and heud cffects in
WCS and the heam~ge effects in SDARS lead to a high degree of randomness belween
their polarizations along the potential interference path. A 3 dB polari7.ation factor
correctly caplure~ the typical iltolalion actually observed. It should be noted that
polarization isolation cannot decrease from this average villue by more than 3 dB. but can
increase to much greater values for other random orientations.

'The link budget calculations in the DigiVox contribution and supported by the January 27
lctter from Stan Kay coaectly indicate that. under their assumptions, a WCS handset will
create a rise of 2 dB in the SOARS noise floor over a 12-foot radius. Making the 4 dB
concession Cor SOARS main-beam/noise floor tradeoff described above, one concludes
that, on average, a WCS hand~t will CRate • rise of only 6 dB in the SDARS noise
lloor over a Il-foot radius. Statistically speaking, oUl.ltidc this ra()ius thc rapidly
increasing loss on the WCS-SDARS path will sharply limit the interference.

It is illustrative to compare this spatial descriptiun with that of other impainnents faced by
SOARS systems. In particular. consider the ca-;e of a single tree overhunging the
roadway. Measurements by Vogel. Goldhirsh and others consistently yield attenuations
averaging around 10 dB for a single tree. with si8nific;mt variability in this number. The
spatial extent of such an overhanging tree ~ certainly on the order of 25 fect or more.
Sin~e thc deteetability of a radio signal is detennined by the ratio of its signal power to the
interfering noise power. a rise in noise power is equivalent to a drop in signal power.
Thus, one may conclude that the effect to an SDARS receiver of. WCS handset is leS'S
than that produced by a single overhanging tree.
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Finally. one may evaluate the effect of such a localized impairment on an SOARS system.
All SOARS sys1Cms have been designed with SignUlCaDt additional link margin
(Primosphere has designed for 12 dB margin) lo au:ount for inevitable impairments such
as trees. bui1dinlS, ctc. SOARS systems will thus cope equally well wilh the localized
interference from WCS transmitters. In the absence of other impairments. a WCS handset
will not produce an SDARS outage. Because of this extreme locali~tion, multiple
simultaneous interference exposures from WCS are Qtremcly unlikely. In the eovet"clse
area of a WCS base station employine PACS technology, only 7 simultaneous handsets
can be supported. In a larger system, 1r'affic blocking considerations limil this number to
slighdy over 4 simultaneous users per base station. The coverage area of such a base
station would be on the order of 1000-2000 fcct on a side. The existence of WCS
handsets would. in effect, add only 4 trees to such a landscape.

Out orha. nois, lem0ted b,y the PACS portables will be below tbe level to CluU
umJu. interference to SPARS

Primoshpere statcd7 that PPFJDigi"ox failed to rccogni:t.C &hat sp~ific roll-off
recommendations are necessary for guard bands I.() be effective.

The WCS A&B band.~ where PACS could be used. do nOl ahut the SDARS band. The
issue of interest from a SDARS perspective is the amount of interference that a PACS
system operating in the A and I or B WCS blocks will cause SDARS. not bow the PACS
modulated signal rolls orc in other spectrum. The primary source of PACS ponable unit
interference into the SOARS band is noise produced by the final broadband amplifier.
While this noise can not be practically removed by flltering' within the confInes of a
handset, it is at a level so as to not cause undue interfen::ncc to SDARS as described in the
section on link budgets.

Noise and Path l'OSklD an bighly depcmlcnt gn the over.tine en"ironms:oti
trsh!JiguFS used by SOARS to Iccommodate lb. "Iriations jn ,n"ironment wiJJ
also acmmmodltl the small added Interference from PACS portables·

DSBC in Comment III. 6 states that the PPFJDjgivox assumptions concerning sky noise.
filter insertion loss and posl-LNA contributions to the noise fioor of the SDARS receiver
are opinion and that the proof of the actual noise floor is in the testing of yet to be built
equipment. In addition. Primosphcrc has stated in Comment c. that "PPF/Digivox make
incorrect assumptions about the margins available in the SDARS noise floor and the
potential interfcn:nce WCS will cause to SDARS."

7 OppoAition to the Petition for Expedited Ra:ol\,.idcriitiun
• Lucent Technologic-iii relli,(lOOsc to ON Dkt. 96-2281Wireless CommunicaUonli Servi(:es. Jan 8. 1997
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The opinion put forth by PPFI Digivox is hued on sound engineering judament and well
followed engineering p"'dCli~. A 200K noise floor is a reasonable number for satellile
communications using antennas with narrow beams pointed up into a cold sky, but not for
antennas with sipUlCant pin in the direction of the horizon. DSBC'~ ~ommcnt III 5,
states. that a car mounted antenna has a '\I'ertically polarized gain at the horizon Lhat is 2
dB below the cin:ularly polarized gain in the direction of the desired transmitter. This
antenna cannot realistically achieve a 20nK noise floor; 290K is a more reasonable value9

,

In an urban enviroruncnt the noise floor will be about 7 dB Maher or 1400K10
.

"Primosphere also stated that the PPFlDigivox 8IUllysis of potential path blockage of the
SDARS signal is incorrect." PPPlDigivox cited outages are possible of between 45 and
9O%lJ. Primosphere identified three studies reporting that outages of duration over 3
seconds occur less than 2% of the time. Shadow fading is highly dependent on the
environment In urban environments, with Ulll buildlng. SDAKS users commWlicating
with satellileS positioned at elevation angles of between 35 and 650 will experience
significantly higher than 2% outages due to path blockage. Techniques used to by
SDARS operators to red~ the impact of outages. such as terrestrial repeaters. will also
mitigate any impact from PACS portables. The additional row-gin added to combat lhe
harsh propagation environment in urban environments will more lhan offset thc
interference caused by PACS portahJe~ in non-urban environments.

II "AntennaEnBineerilll Handbook" ,3rd edition. R. C. Johnson cd.• McGraw Hill. 1993, rg. 29-10.
10 "Toc.hnic:al Evaluation of Digilal Audio Radio Sy8tems Performance. Dtall Report", Jilnuary 1997.
CEMA DAR Subc:ommittec.
11ibid
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Paul Zablocky joined Bel1core after working wilh Science Applications International
Corporation (SAIC) and the Center fol' Naval Analysis (CNA), the Navy operations think
tank. At SAIC, Dr. Zablocky was a radar systems engineer in the Technology Research
Group where. among other thinas, he designed, modeled and anillyzed antennas ard tht:ir
intcrKtions wilh surrounding structures. Paul also served as a program manager for a low
altitude missile exhaust plume measurement program. While at CNA, Paul analy7.Cd the
perfonnancc of multiple military data links and their interfaces. With Bellcorc since 1995.
Dr. zablocky is a recognized expert on personal communicatiol1.l1 systems (PCS). HLq
knowledge of CDMA and 15-41 has earned him recognition from several major
telecommunication service providers and CDMA manufacturers. Currently, Dr. Zablocky
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EJecuical Enpneering from the University of PcnDBylvania in 1992, his MSEE in Electrical
Engint:ering from the University of Central Florida, and his BS in Physics and OSEE from
Fairleigh Dickin80n University. Dr. zabll1cky i~ a member of IEEE and Eta Kappa Nu, and
participates in $tandards meetings of the TISI Mobility Management Applicatiun
Protocol (MMAP).

Bob White is the Director of Wireless Loop Technology at Belk(lre. He and his learn are
respoll8ible for planning, engineering and implementing wireless lcxal loop systems both
domestically and internationally. His group pcrform.~ intitiaJ business analysis of alternative
systems, investigates the areas to be covered, develops detailed netowrk Ilnd operations
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system deployment and testing.

Bob is president of the PACS Providers Forum, which is an industry group dedicated to
advancing the PACS technology. The PACS Forum docs this thrQugh industry education
programs such a.~ seminars, promotion campaigns, suppurt fur standards evolution, and
regulatory lICtivity. Its members include PACS system manufactures and supporting
technology vendors, system software developers, system integrators, anu wireless
operators.

Previously, Bob led a software development group buildini new network capahilities and
operations systems to provide integrated wireless voice and data services. He worked on
the national CCSISS7 implementation team where he lead the CCS interconnection service
development effort. Bob has also had involvement in developing and evaluating CLASS.
Multiswiteh Business Group, Private Virtual Network and PeS Accc.c;;~ Services.

Bob joined Bell Labs in 1980 and Bellcore in J984. He has a Ma~tcrs Degree in
Mathemalic.;~ Crum Arizona State University and a Ph.D. in Applied Mathematics from
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Michigan State University. Bob has published many papers in professional technical
joumab as well lIS papers treating telecommunications business and regulatory issues.

HAMlLTON (Pete) ARNOLD rcccived his DoClO! uf Engineering Science degree in
Electrical Engineerinl from Colwnbia University in 1971. He joined the Radio Research
Laboratory at Bell Laboratories, where he studied mobile and portable radio
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commWlications satellite system architectures. He joined the Radio Rese~h Division at
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research on radio propagation. radio techniques, and syslemS analysL~ for portable and
satellite communications. Dr. Arnold is a member of Sigma Xi and URSI Commission F.
He ~ivcd the Marconi SpA Pri7.e and was elected an IEEE Fellow for his experimental
research on earth-satellite propagation.

Howard Sherry is a Chief Scientist and Director in the Wirelcs.~ Research Department at
Bc11core where he i~ responsible for ar~hitecture, mobility management, economic
assessment, and protocol dcfmiuon efforts associated with wide area wireless access
networks. Howard has both lead and participuted in a number Tadio relat.ed professional
services consulting engagemenl41 for major PeS I cellular service providers. In addition.
he has been active in PeS ~tandardi7..ationefforts in the United States since lheir inception.
Howard served on the executive committee that organiled and conducted the Joint
Experts Mooting on PeS Air Interface Standard~ and has chaired several of the ad hoc
committees in the Ioint Technical Committee on Wireles."l Access standards. Prior to
a.~wning his current position. Howard miUluged eiTorts involved with planning and
laboratory implementation of high speed data networks. high·definition tclevillion services,
and broadband multimedia services. Previously, he has had respomlihility for managing
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Howard bas a Ph.D. and M.S. in electrical enJ;meering from the University ot·
Pennsylvania and a B.S. in electrical engineering from Worcester PolyteChnic Institute.

Steven M. Baer, Director, Principal Consultant. and Senior Scientist wilh a hroad
background in the application of teehnology to meet end-to·end customer needs, new
services including fast start revenue generators. wireless ta:hnologics and applications,
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has won a national award for innovation as well as an Editor's Choice award. Another has
been placed into the Smithsonian Museum Infonnatiun Age Exhihit.
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